This Supporting Information provides a detailed description of the data manipulation and includes all of the histograms and fits referred to in the main text. Also included are additional details for the synthesis and preparation of the middle-attached hexadecane.
part of the approach line, and the mean noise value based threshold is used to detect rupture events. A threshold of five standard deviations is applied to the retract curve to detect the abrupt transitions in force. After this simple analysis, a filter is applied to remove the rupture transitions that occur at separations too close to the surface (<10 nm). A second set of filters refines parameters prior to the freely jointed chain fit to select force events that have a force pattern typical for separation events coupled to a stretching polymer (when gradual tensioning of the polymeric tether is followed by the abrupt release of the accumulated stress). Our tests indicate that this initial processing does not eliminate force curves that can be considered for further analysis by a trained user. The selected polymer-stretching events are fit with the 
where k B is the Boltzman's constant and T is the absolute temperature. This equation is usually
Besides an entropic elasticity of the polymer chain included in FJC model, the extended model includes elongation of the PEG chain due to monomer elasticity as well as conformational transition between helical and planar conformations of the PEG chain in aqueous solutions. 1 In this model, the contour length of stretched polymer consists of the lengths of polymer segments at two different conformations, planar and helical:
Here N planar and N helical are the numbers of segments in planar and helical conformations respectively. L planar and L helical are the corresponding monomer lengths that are fixed to 3.58 Å and 2.8 Å respectively in our calculations. 
Here ΔG(F) is the force-dependent free energy difference between the two states and ΔG 0 is this difference at zero applied load, fixed to 7.48 kJ/mol in our calculations. 1 The overall PEG chain with N monomers the extension is ( )
Here the segmental elasticity K s provides the chain extension at high loads and is held at 150 N/m 1 and the other parameters are described above. This model was used to fit the force curves with two free parameters: the number of monomers N in the chain and the Kuhn length l k . The
Kuhn length was allowed to vary to obtain a close fit to the data near the separation point. The tether spring constant was obtained as the slope of the fit curve at the rupture point. It was noted that when both FJC and extended FJC models were used to fit the experimental data, FJC model produced systematically higher tether elasticity values. The systematic error in tether elasticity will propagate in the error in the loading rate that is calculated according to
where k c is the spring constant of the cantilever and v is the velocity of the cantilever base. The extended FJC model fits the stretching curves closely, providing more accurate loading rate determination. 
